Since the first demonstrations of the herbicidal action of 2,4-D, many possible mechanisms for the toxicity have been proposed. These include changed respiratory metabolism, abnormal cellular proliferation, and interference in nucleotide metabolism. It has further been recorded that nitrate metabolism is altered in response to applied 2,4-D. In many broad leaved weed species (14, 5) 
Since the first demonstrations of the herbicidal action of 2,4-D, many possible mechanisms for the toxicity have been proposed. These include changed respiratory metabolism, abnormal cellular proliferation, and interference in nucleotide metabolism. It has further been recorded that nitrate metabolism is altered in response to applied 2,4-D. In many broad leaved weed species (14, 5) and in the leaves of sugar beet plants (2, 13) nitrate was reported to accumulate following 2,4-D application. In contrast no record of nitrate accumulation has been reported for plants of the Gramineae family.
The data of Gentner (7) indicates that plant species vary greatly in their resistance to Sample preparation, extraction, and assay procedures for nitrate reductatse activity, nitrate, and protein have been described previously (8) . The only exception was that the cysteine concentration of the extraction medium for the cucumber samples was lowered to 5 X 10-3 Al. Water soluble sulfhydryl levels were determined by the gasometric method of Ishii (9) . Cysteine hydrochloride was used as the standard and measurements were made after one hour at 30°.
Results
Greenhouse and Growth Chamber Studies. Nitrate content was higher in cucumber leaves 5 It was thought in the current work that clhanges in level of nitrate reductase activity might be due to, or associated with, changes in the oxi(lo-re(duction (table III) . In 3 of the 5 instances where the activity (expressed on a unit protein basis) of the sprayed material was lower than the control, the protein content was increased by spray treatments. Thus, in these cases the activity per gram of fresh weight of the sprayed material was greater than the control. Although more variable, the field data are consistent with the conclusion reached with the greenhouse and growth chamber experiments that 2,4-D enhances the nitrate reductase activity of corn. Further, the data suggest but does not prove conclusively that this enhanced activity is reflected in increased soluble protein content.
The young (14 
